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SYSTEM AND METHOD FOR APPLYING GLUE TO A MOVING WEB 
CROSS--REFERENCE TO RELATED APPLICATIONS 
[0001] The present application claims priority under 35 U.S.C. § 119 of 

European Patent Application No. 03 09 0027.8, filed on January 31, 2003, the 
disclosure of which is expressly incorporated by reference herein in its entirety. 

BACKGROUND OF THE INVENTION 

L Field of the Invention 

[0002] The invention concerns a system for the application of glue to a moving 
web, in particular a strip-like cigarette paper web in a continuous cigarette-making 
machine. The moving web may also be folding box blanks and the invention may 
also be used in a cigarette-packing machine. The system includes a contact glue 
nozzle which is connected to a reservoir filled with glue. The glue may be delivered 
by a conveying arrangement from the reservoir to the contact glue nozzle and may be 
conveyed out of an outlet opening in the region of the latter and applied to the web 
moving past the contact glue nozzle. 

[0003] The invention also concerns a method for the application of glue to a 
moving web, in particular a strip-like cigarette paper web in a continuous cigarette- 
making machine. The moving web may also be folding box blanks and the invention 
may be utilized in a cigarette-packing machine. In the method, the web may move 
optionally continuously or intermittently and may be conveyed past a contact glue 
nozzle and provided with glue by way of the contact glue nozzle. 
2. Digcussipn pf Background Information 

[0004] In cigarette manufacture, single or multiple tobacco strings are wrapped 
in cigarette paper which, after the application of glue, is closed to form the final 
cigarette string. In the manufacture of cigarette packs, the folding box blanks are 
provided with glue at predefined points. For the application of gltie, the strip-like 
cigarette paper or an exposed edge thereof, the folding box blanks or other webs are 
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conveyed past a device for the application of glue or, to be more precise, a glue 
nozzle. Usually this contact glue nozzle abuts against the moving web, namely e.g. 
the cigarette paper, and applies the glue to the cigarette paper conveyed continuously 
past the contact glue nozzle. 

[0005] In the application of glue to other moving webs, e.g., folding box 
blanks, the contact glue nozzle can also be arranged a short distance from the folding 
box blanks which are moving intermittently past the contact glue nozzle. In the 
application of glue to the cigarette paper, the folding box blanks or the like, however, 
. lingering soiling of the contact glue nozzle occurs. In particular, so-called "glue runs" 
form behind the contact glue nozzle in the direction of transport of the moving web, 
and usually at an acute angle formed by an outer wall of the contact glue nozzle and 
the moving web. These glue runs, which slowly get bigger and additionally carry dust, 
break off without defiiiition after some time and are entrained in the direction of 
transport of the cigarette paper upon the application of glue to the cigarette paper. In 
the process, the string frequently breaks, which in tum leads to stoppage of the 
machine. In the application of glue to folding box blanks, glue runs referred to as 
stalagmites and stalactites form from the excess glue, e.g., between the contact glue 
nozzle and the blanks, leading to blockage of the nozzle and interruption of the pro- 
cess. 

SUMMARY OF THE INVENTION 
[0006] The present invention provides for a device/system which is suitable for 
removing the excess glue or preventing the formation of glue runs. Furthermore, the 
invention provides for a method which removes the excess glue or prevents the 
formation of glue runs. 

[0007] The system provides that in the region of the outlet opening of the 
contact glue nozzle, a delivery device is arranged for the delivery of a substance 
suitable for liquefying the glue. In this way, the substance can be delivered directly 
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behind the contact glue nozzle in the direction of transport of the moving web. With 
this construction according to the invention, in a surprisingly simple and effective 
manner, it is possible to prevent the formation of excess glue, particularly in the form 
of the glue runs already mentioned. This is because immediately after formation or 
accumulation of the excess glue, the additionally delivered substance leads to 
liquefaction thereof or liquefies already hardened excess glue. Moreover, due to the 
fact that the glue can be liquefied or thinned behind the contact glue nozzle in the 
direction of transport of the moving web, the excess glue is immediately conducted 
out of the "danger zone". Using such a system, a hardening of glue on the contact 
glue nozzle and hence soiling thereof is effectively avoided in the contact region 
formed between contact glue nozzle and moving web. Such an system also means 
that the glue cannot solidify at all in this airea. 

[0008] Advantageously, the delivery device is constructed as a capillary device, 
e.g., a thin tube. The particularly thin design of the delivery device - in other words, 
the particularly small diameter of the tube - firstly ensures that only a minimum 
quantity of the substance which is absolutely necessary for liquefaction/thinning is 
brought into the region behind the contact glue nozzle. Secondly, the capillary device 
ensures that a column of the substance to be delivered is always held in the delivery 
device itself, even when delivery is interrupted, so that no air collects within the 
delivery device. 

[0009] In a preferred embodiment of the invention, the delivery device forms 
part of a measuring unit- which includes a pressure regulator, a storage device or 
container for holding the substance, a pipe system, a fine fiher, a fine measuring 
valve, a directional control valve and a control unit. Due to the fact that the delivery 
device forms part of a measuring unit, individual adjustment and control of the 
quantity of substance needed, as well as of the moments suitable for delivery, can be 
effected in a particularly exact manner. In particular, the volumetric stream of 
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substance can be particularly finely varied. Also, there is the possibility, depending 
on the application, of automatically enabling continuous or cyclic delivery of the 
substance. 

[0010] Particularly advantageous is a modular design of the measuring unit. As 
a result, in a particularly simple manner, existing machines, e.g. continuous cigarette- 
making machines, cigarette packing machines or the like with a traditional device for 
applying glue can be converted, which lowers, on the one hand, the maintenance 
effort and, on the other hand, the costs. 

[0011] Furthermore, the invention provides for a method wherein directly 
behind the contact glue nozzle in the direction of transport of the moving web is 

. delivered a substance suitable for liquefaction of the glue. As a result, the excess glue 
cannot solidify and/or build up at all. Additionally, accumulating excess glue can be 
immediately "flushed away", as it were. As a result of the invention; the glue runs 
typically formed by the excess glue do not form or are immediately liquefied, so that 
the risk of breaking of the string and blockage of the nozzle is avoided. 
[0012] Advantageously, the substance can be delivered cyclically. This has a 
number of advantages. Firstly, it is ensured that there is always sufficient substance 

. to thin or liquefy the glue runs/excess glue and so prevent the formation of glue runs. 

' Secondly, the supply of the substance is however limited to the necessary amount, so 
that the substance delivered can also be absorbed by the moving web, e.g. the 
cigarette paper. 

[0013] The invention is also directed to a system for applying glue to a moving 
web. The system comprises a glue nozzle^ coupled to glue reservoir, and including 
an outlet opening arranged to apply glue to the moving web while the moving web 
moves along a direction, and a device that delivers a substance to a region of the 
outlet opening. The device delivers the substance behind the outlet opening relative 
to the direction. 
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[0014] The moving web may comprise one of a cigarette paper web in strip 
form and folding box blanks. The system may be arranged on one of a continuous 
cigarette making machine and a cigarette packing machine. The substance may 
comprise at least one of a substance adapted to liquefy the glue, a low-viscosity fluid, 
water, and water vapor. The device may deliver the substance directly behind the 
outlet opening relative to the direction. 

[0015] The device is adapted to deUver the substance in the form of spots. The 
device may comprise one of a capillary, a tube, and a hollow member. The glue 
nozzle and the device may be separately formed devices. The device may be arranged 
at a distance "d" from the glue nozzle. The device may be one of arranged directly 
adjacent to the glue nozzle and arranged to abut the glue nozzle. The glue nozzle and 
the device may comprise one of a one-piece member and an integrally formed 
member. 

[0016] The system may further comprise a system for feeding the substance to 
the device. The system for feeding the substance may regulate an amount of the 
substance which is applied to the moving web. The system for feeding the substance 
may comprise a pressure regulator, a storage device for storing the substance, a 
system of pipes, a fine filter, a fine measuring valve, a directional control valve and 
a control unit. The system for feeding the substance may comprise a measuring unit 
having a modular construction. 

[0017] The invention is also directed to a method of applying glue to a moving 
web utilizing a system that includes a glue nozzle, coupled to glue reservoir, and 
. comprising an outlet opening arranged to apply glue to the moving web, and a device 
that delivers a' substance to a region of the outlet opening. The method comprises 
applying the glue onto the moving web while the moving web moves along a direction 
and feeding the substance behind the outlet opening relative to the direction. 
[0018] The substance may comprise at least one of a substance adapted to 
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liquefy the glue, a low-viscosity fluid, water, and water vapor. The method may 
further comprise liquefying the glue after the applying. The method may further 
comprise liquefying the glue after the glue is applied to the moving web and the . 
substance may comprise at least one of a substance adapted to liquefy the glue, a low- 
viscosity fluid, water, and water vapor. The feeding may compirise continuously 
feeding the substance behind the outlet opening relative to the direction. The feeding 
may comprise intermittently feeding the substance behind.the outlet opening relative 
to the direction. The feeding may comprise cyclically feeding the substance behind 
the outlet opening relative to the direction. 

[0019] The method may further comprise at least one of regulating the feeding 
and controlling the feeding. The method may further comprise at least one of 
regulating the feeding on a timely basis and controlling the feeding on a timely basis. 
The method may further comprise at least one of regulating the feeding on a quantity 
basis and controlling the feeding on a quantity basis. The method may further 
comprise controlling an amount of the substance which is applied to the moving web. 
The method may further comprise regulating an amount of the substance which is 
applied to the moving web via a measuring unit. The method may further comprise 
conveying, after the feeding, the moving web away from the device that delivers a 
substance to a region of the outlet opening. 

[0020] The invention also provides for a system for applying glue to a moving 
web, wherein the system comprises a glue nozzle comprising an outlet opening 
arranged adjacent to the moving web. The glue nozzle applies the glue to the moving 
web while the moving web moves along a direction, A feeding device delivers a 
substance to the moving web in a region of the outlet opening. A system feeds the 
substance to the device delivers the substance. The substance comprises at least one 
of a substance adapted to liquefy the glue, a low-viscosity fluid, water, and water 
vapor. 
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[0021] The invention also provides for a method of applying glue, to a moving 
web utilizing the system described above. The method comprises applying the glue 
onto the moving web while the moving web moves along a direction, feeding the 
substance behind the outlet opening relative to the direction, and regulating an amount 
of the substance which is applied to the moving web in the region of the outlet 
opening. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0022] The present invention is further described in the detailed description 
which follows j in reference to the noted plurality of drawings by way of non-limiting 
exemplary embodiments of the present invention, in which like reference numerals 
represent similar parts throughout the several views of the drawings, and wherein: 

Fig. 1 shows a schematic view of a device (shown only partially) for applying 
glue with an associated measuring unit; and 

Fig. 2 shows an enlarged section view of the contact glue nozzle of Fig. 1. 
DETAILED DESCRIPTION OF THE PRESENT INVENTION 
[0023] The particulars shown herein are by way of example and for purposes 
of illustrative discussion of the embodiments of the present invention only and are 
presented in the cause of providing what is believed to be the most useful and readily 
understood description of the principles and conceptual aspects of the present 
invention. In this regard, no attempt is made to show structural details of the present 
invention in more detail than is necessary for the fundamental understanding of the 
present invention, the description is taken with the drawings making apparent to those 
skilled in the art how the forms of the present invention may be embodied in practice. 
[0024] The system described with reference to Figures 1 and 2 serve preferably 
for applying glue to cigarette paper. However, other purposes in which glue is 
typically applied to a moving object, e.g. to folding box blanks, are also possible. 
[0025] The system shown in Figs. 1 and 2 include a known device 10 for 
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applying glue 11. Accordingly, essential components of the glue device 10 are not 
shown explicitly. The device 10 essentially includes a contact glue nozzle 12 which 
is connected to a reservoir (not shown) filled with glue 1 1 . The glue 1 1 is delivered 
by conveying arrangement (also not shown) from the reservoir to the contact glue 
nozzle 12 and carried out of an outlet opening 13 in the region of the outlet opening. 
[0026] In the region of the contact glue nozzle 12, or, to be more precise, in the 
region of the outlet opening 13, there is arranged a separate delivery device 14. The 
device 14 is positioned externally to the glue nozzle 12. In the embodiment shovm, 
the delivery device 14 is constructed as a capillary 15. This capillary 15 has the form 
of a tube of very small diameter. Preferably, the diameter of the capillary 15, or of a 
channel 16 within the capillary 15, is no greater than approximately 2 mm. Of course, 
the size can also be configured relative to a number of considerations such as, e.g., the 
amount of adhesive or glue, the speed of the moving web, the glue density and/or 
consistency, etc, 

[0027] In the embodiment shown, the capillary 1 5 is constructed and/or formed 

separately from the contact glue nozzle 12 (iie., as a separate element), and is mounted 
on and/or near the contact glue nozzle 12 in such a way that its free end 17 is 
approximately generally level with the free end 18 of the contact glue nozzle 12. The 
free end 17 can also preferably be slightly set back from the free end 1 8 relative to the 
cigarette paper 19 to be coated with glue. 

[0028] According to one non-limiting preferred embodiment, the distance 
between the cigarette paper 19 and the free end 17 is at least approximately 0.3 mm. 
The capillary 15 is also arranged a short distance "d" from the contact glue nozzle 12. 
The distance "d" can be appropriately about 0.4 mm. The invention also contemplates 
other non-limiting embodiments wherein the distance "d" can have greater or lesser 
values, and may even be e.g., zero, i.e., the capillary 15 may abut closely against the 
contact glue nozzle 12. In a fiirther non-limiting embodiment (not shown), the 
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delivery device 14 can be constructed in one-piece with the contact glue nozzle 12, 
so that the device 14 and nozzle 12 for an integral assembly. 
[0029] The tip 20 of the contact glue nozzle 12 tapers slightly conically towards 
the free end 18. The inclination or the angle of the tip 21 of the capillary 15 is 
adapted to the angle of the tip 20, such that the outer walls 22 or 23 of the contact glue 
nozzle 12 or of the capillary 15, in the region of the tips 20, 21 run essentially parallel 
to each other. This basically ensures that the substance 25 conveyed out of the 
capillary 15 can be delivered behind the contact glue nozzle 12 in the direction of 
transport of the moving, strip-like web, namely the cigarette paper 19. The channel 
16 of the capillary 15 extends parallel to the outer wall 23. But the arrangement of 
the channel 16, or the angle at which the channel 16 leaves the tip 21, is as variable 
as the arrangement of the tips 20, 21 relative to each other. 

[0030] ' A preferred non-limiting arrangement is one in which a substance 25, 
which is appropriately water, and which is conveyed out of the capillary 1 5 and exits 
in the region of an outlet opening 24 of the capillary 15, is conducted directly behind 
a contact region 26 formed between the contact glue nozzle 12 or the tip 20 and the 
cigarette paper 19. In this way, the substance 25 is delivered to the glue 1 1 to liquefy 
it. The closer the substance 25 can be brought to the outlet opening 13 or the contact 
region 26, the smaller is the tendency to form glue runs. 

[0031] Spot delivery of the substance 25 exactly to the region in which 
potential excess glue can accumulate prevents the -formation of glue runs without 
otherwise impairing. the gluing process. Apart from water, other low- viscosity liquids 
(and even gaseous substances) can be used for liquefaction/thinning of the glue. 
[0032] The delivery device 14 or the capillary 15 may also form part of a 

measuring system/unit 27. The fine measuring unit 27 can essentially include a 
pressure regulator 28, a storage device 29 for holding the substance 25, a pipe system 
(which can preferably be a rigid pipe system) 30 for connecting the individual 
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components of the measuring unit 27, a fine filter 31, a fine measuring valve 32, a 
directional control valve 33 of neutral volume, and a control unit 34. The measuring 
unit 27 may, however, also have other elements, e.g. additional pressure reducers (not 
shown), throttles or the like. The whole measuring unit/system 27 including the 
delivery device 14 may be constructed in modular fashion as an assembly. In this 
way, conversion of cigarette-making machines which are already in use can be 
particularly easily accomphshed. 

[0033] The pressure reducer 28 functions to reduce the pressure - usually a 
pressure of about 5 bars prevails in the machine - to a working pressure of about 0.5 
bar. To throttle the pressure to the working pressure, however, additional safety 
elements, e.g. a further pressure reducer, can also be utilized. In addition, an 
additional 2/3 -way valve (not shown) for switching the compressed air can be 
arranged behind the pressure reducer 28 and in front of the storage device 29. Due 
to this air release function, the storage device 29 can be completely pressureless after 
shutting off the valve. The storage device 29 preferably has a volume of 
approximately 500 ml, and is under the low initial pressure of about 0.5 bar. This 
allows the volumetric stream to be independent of the filling height of the storage 
device 29. 

[0034] A fine filter 31 is arranged between the storage device 29 and a fine 
measuring valve 32. The filter 31 protects firstly the fine measuring valve 32 and 
secondly the directional control valve 33 from becoming soiled and/or clogged.. The 
second valve 33 can preferably be replaced by a solenoid valve. The fine measuring 
valve 32 serves to adjust the quantity of water. The directional control valve 33 or 
solenoid valve arranged between the valve 32 and the contact glue nozzle 12 or the 
delivery device 14 serves to open and close the delivery device 14, i.e., serves to open 
or close the flow through the deliver device 14. Between the fine measuring valve 32 
and the directional control valve 33 or solenoid valve can be arranged an additional 
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throttle (not shown). This additional throttle can provide a desired flow resistance and 
can preferably have an inside diameter of about 0.6 mm. The solenoid valve 33 is 
connected to the control unit 34, and arranged as close as possible to the contact glue 
nozzle 12 or delivery device 14. 

[0035] The application of glue to moving webs is described below by the 
example of the strip-like cigarette paper 19 as shown in Fig. 2. The cigarette paper 
19 is conveyed continuously at high speed, e.g. up to 750 m/min for continuous 
cigarette-making machines and past the contact glue nozzle 12. The movement of the 
web 19 is shown in a direction indicated by an arrow A. According to one non- 
limiting embodiment, the contact glue nozzle 12 with the tip 20 is always in contact 
with the cigarette paper 19. The glue 1 1 is continuously applied to the cigarette paper 
19 by being conveyed or fed out of the outlet opening 13. The major proportion of 
the glue 1 1 wets the cigarette paper 19 in the regions provided. A proportion of the 
glue 1 1 is, however, conveyed behind the contact glue nozzle 12 in the direction of 
transport of the cigarette paper 19. This occurs particularly by transport of the 
cigarette paper 19, and accumulates there. 

[0036] Precisely to this region, that is, immediately behind the contact glue 
nozzle 12, an additional substance 25, preferably water, is applied and/or fed onto the 
moving web which liquefies the accumulating glue 1 1 . Delivery and/or feeding of the 
water can preferably be in a cyclic manner. Due to transport of the cigarette paper 1 9, 
the liquefied glue 1 1 is carried away out of the contact region 26 and received by the 
cigarette paper 19. In this way, recirculation of excess glue to the actual glue 
application process is obtained., No waste materials are therefore produced. As water 
is generally a constituent of the glue 11 anyway, it is particularly suitable for 
liquefaction. However, other substances, e.g. low-viscosity media or water vapor, can 
be also be used. 

[0037] By way of the measuring unit/system 27, the quantity of water and the 
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moment of delivery, inter alia, can be adjusted. Cyclic delivery of the water is 
preferred. However, continuous delivery may be desired too. Using the capillary 15, 
a quantity of water of preferably about 8-10 g/h can be added to the glue 11. If it is 
measured out cyclically, at least two adjustments are generally necessary. The opening 
time and the interval time may also be adapted to the process. The opening time 
affects the quantity of water, and if necessary, may be adapted to the size of the glue 
runs. The interval time is the time between two valve openings. It must always be 
shorter than the time between the formation of two glue runs. If the water is measured 
out cyclically, the directional control valve 33 or the solenoid valve can switch a 
volumetric stream on and off at preset intervals of time. Utilizing the control unit 34, 
both the duration of the "solenoid valve open" state and the duration of the "pause 
until next opening of valve" state can be adjusted. Utilizing a cyclic measuring out 
process, a water drop waiting for a glue run at the outlet opening 24 of the capillary 
15 can be obtained selectively. 

[0038] In continuous measuring out process, the solenoid valve serves 
exclusively an opening and closing function. In the continuous measuring out 
process, when the solenoid valve is open, it must be ensured by way of the fine 
measuring valve 32 that a continuous but very small volumetric stream is set. This 
ensures that the consistency of the glue 1 1 in not significantly altered. In addition to 
an automatic measuring out process, the invention contemplates that the water can- 
also be measured out manually. 

[0039] The application of glue to other moving webs, e.g. folding box blanks, 
can take placfe in an essentially similar manner. However, in this case it may be 
appropriate to move the blanks intermittently past the contact glue nozzle 12. This 
should also occur with a short distance between blank and contact glue nozzle 12. 
[0040] It is noted that the foregoing examples have been provided merely for 
the purpose of explanation and are in no way to be construed as limiting of the present 
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invention. While the present invention has been described with reference to an 
exemplary embodiment, it is understood that the words that have been used are words 
of description and illustration, rather than words of limitation. Changes may be made, 
within the purview of the appended claims, as presently stated and as amended, 
without departing from the scope and spirit of the present invention in its aspects. 
Although the invention has been described herein with reference to particular means, 
materials and embodiments, the invention is not intended to be limited to the 
particulars disclosed herein. Instead, the invention extends to all functionally 
equivalent structures, methods and uses, such as are within the scope of the appended 
clairiis. 



